Uncertainty in the environment has implications for an organisation's structures, strategies and processes. By extending an existing uncertainty framework and measuring how it is influenced by strategic decision-making, entrepreneurial orientation and organisation structure, this paper explores the process of environmental interpretation. Hypotheses are formulated for testing on the European airport industry. The results show that a fourth type of uncertainty can be meaningfully added to the existing three-part framework; that the four types should be treated as separate constructs; and that rational strategic decision-making, entrepreneurial orientation and organic organisation structures are positively related to environmental uncertainty. Moreover, these variables exert different levels of influence at different stages of the interpretation process. Implications for management are considered along with study limitations and recommendations for future research.
Introduction
According to Thompson, dealing with uncertainty is the essence of the administrative process (1967: 159) . Attempts to manage uncertainty involve "building up interpretations about the environment [which] is a basic requirement of individuals and organizations" (Daft and Weick, 1984: 284) . With so many conceptualisations, operationalisations and inconsistent research results over the years, however, there is a danger that the concept of environmental uncertainty has become so stretched as to be rendered "fundamentally meaningless" (Kreiser and Marino, 2002: 895 ). Milliken's (1987; re-examination of the construct approached this overly-broad conceptualisation issue by decomposing environmental uncertainty into three types, i.e. state, effect and response. This study seeks to build on the work of Milliken by postulating that a fourth type of uncertainty, viz. outcome uncertainty (Gibbons and Chung, 1995) , can be added and by identifying the manner in which key organisational characteristics influence the now four component parts of perceived environmental uncertainty, viz. noticing a change, assessing it, responding to it and evaluating the effectiveness of the response. Moreover, as the key objective is to advance our understanding of environmental interpretation, uncertainty is positioned as the dependent variable rather than in its conventional independent / moderator role.
The process of identifying suitable predictors of perceived environmental certainty commenced with Milliken's suggestion that investigating the decision-making processes used in interpreting the environment would be a "useful direction for future research" (Milliken, 1987: 141) . The link between strategic decision making processes and the environment was also encapsulated in Daft and Weick's view that "organisations are open social systems that process information from the environment…and then base organizational action on that environment " (1984: 285) . The rational model of strategic decision-making was selected as its essential characteristic is comprehensive analysis and interpreting the environment requires obtaining and analyzing substantial volumes of information (Fredrickson, 1984) . Similarly, organic organisation structure was chosen as a predictor variable on the basis of its superior information processing capabilities (Burns and Stalker, 1961; Galbraith JR, 1973) . Finally, entrepreneurial orientation was deemed an important construct to test as Milliken (1987) also linked perceived environmental uncertainty with levels of diversification into new products and processes. Moreover, Knight (1921) linked the two constructs by describing entrepreneurs as 'organisers of uncertainty'. Thus, the primary objective of this research study is to advance our knowledge by identifying causal linkages between rational strategic decision-making processes, entrepreneurial orientation, organic organisation structure, and perceived environmental uncertainty. In essence, the research question being posed is: how do rational strategic decision-making, entrepreneurial orientation and organic organisation structure influence perceived environmental uncertainty?
The paper commences with an examination of the relevant literature followed by a description of the methodology deployed to test the hypotheses. A discussion of the results leads on to consideration of the practical implications of the study. Finally, an outline of research limitations and recommendations for future research in the area are set out.
Theory and Hypotheses

Environmental Uncertainty
One of the earliest attempts to define uncertainty approached it from the perspective of differentiating between uncertainty and risk. Measurement was used by Knight (1921) to explicitly separate the notion of uncertainty from the notion of risk on the basis that the former construct is non-quantitative in nature whilst in the case of the latter, "the distribution of the outcome in a group of instances is known" (p. 49). A definitional approach to the separation of risk from uncertainty facilitates research in the area (Bettis and Thomas, 1990) but agreement on such definitions is not always forthcoming. Miller (1992) contended that "the strategic management field lacks a generally accepted definition of risk" (p. 311) and argued that uncertainty increases risk. Hence, there appears to be a certain predictability (if only probabilistic) or 'knowability' about risk which is not present in the case of uncertainty (Jones and Butler, 1992) .
Environmental uncertainty has been studied from a perceptual perspective which contends that managerial perceptions shape management decisions (Mitchell et al, 2011; Sharfman and Dean, 1991) , an objective perspective which treats the environment as an objective fact, independent of organisations (Tan and Litschet, 1994) , and a socially enacted perspective which adopts an interpretivist perspective and argues that "conditions in the environment cannot be separated from perceptions of those conditions" (Hatch, 1997: 93) .
Distinctions have been drawn between the content or sources of uncertainty and its dimensions or types. Wernerfelt and Karnani (1987) , for example, identified four different sources of uncertainty (in order of importance), i.e. demand uncertainty (size of market, sales projections, etc.), supply uncertainty (exogenous or endogenous), competitive uncertainty and externalities (new entrants, etc.) , and the effects of external factors (social pressures, government intervention, etc.). Whilst the source of the uncertainty can be associated with the domain of the environment which the decision-maker is uncertain about (e.g. competitors, technology, economy, etc.), the type of uncertainty delineates "the nature of the uncertainty being experienced" (Milliken, 1987: 136) .
Reflecting Daft and colleagues' assertion that "a single environmental measure may not be a useful way to understand how the environment influences organisational actions" (1988: 135), Milliken's (1987) re-examination of the construct of perceived environmental uncertainty ascribed some of the confusing results of past research in the area to a failure to differentiate between three types of environmental uncertainty; (1) state uncertainty (or perceived environmental uncertainty); what environmental changes are taking place that I should be aware of? Examples might include competitors' actions, government intervention or critical supply shortages; (2) effect uncertainty; will these changes impact on my organisation and if so, to what extent? and (3) response uncertainty; what response options are available and what is the value of each? Low levels of state uncertainty may mean high levels of effect and response uncertainty; similarly high levels of state uncertainty may mean low levels of effect and response uncertainty. High state uncertainty may affect both the process and content of strategy. Milliken contended that "it is not change per se or even a fast rate of change that creates uncertainty about the environment; rather, it is unpredictable change that will be associated with this type of uncertainty" (Milliken, 1987: 135) .
When the response decision is eventually made and implemented, however, one can conceive of a fourth type of environmental uncertainty arising, viz. the outcome or effectiveness or success of the response (Gibbons and Chung, 1995) . The key question here is: how do I know if my response has achieved its objectives? In the absence of some form of evaluation, organisations will be uncertain as to whether or not the desired outcome was achieved. Managers must measure and monitor decision outcomes; this is "an important first step in maintaining attention to critical strategic issues" (Shimizu and Hitt, 2004: 52) . The decision-making process can be considered incomplete until some assessment is undertaken. This assessment will feed back into future approaches to addressing environmental uncertainty and hence contribute to organisational learning (Senge, 1990) .
Strategic Decision-Making
A strategic decision is one that is important, in terms of the actions taken, the resources committed or the precedents set (Eisenhardt and Zbaracki, 1992; Powell, 2011) , it is a commitment to action and the resource allocations which determine the field of activity of the firm, what endeavours it pursues and what markets it serves (Mazzolini, 1981) . The primary objective of strategic decision-making is to develop and support a lasting superior performance (Forbes, 2001; Thomas, 1984) . Strategic decision-making is characterised by novelty, complexity and open-endedness (Mintzberg, et al, 1976) , it is a multidimensional process (Miller and Friesen, 1977) and "a critically important aspect of top managers' jobs" Vollrath, 1991: 1229) . Strategic decisions reflect how an organisation manages the interaction between itself and the environment and are embedded in both the organisation's inner and outer contexts (Elbanna, 2006; Mitchell et al, 2011) . Eisenhardt and Zbaracki (1992) classified the major strategic decision-making paradigms into comprehensive and bounded rationality, politics and power, and garbage can with the first two considered the essence of decision-making. These authors lamented the lack of clarity resulting from the confounding influence of moderating variables on strategic decision-making relationships with performance and called for researchers to deploy more proximate dependent variables; King (1983) made a similar call for more direct evaluations. This study seeks to answer these calls by minimising the distance between the measures of rationality and performance.
Strategic decision-making research has often been divided into two different but complementary streams (Elbanna, 2006) , viz. content research and process research. Content research has dominated the literature over the last two decades and is concerned with the composition of strategy in terms of mergers, acquisitions, diversification and alignment with the environment. Process research deals with the way in which a strategic decision is made and implemented and the factors which influence it. In a major review of strategy-process research based on 227 articles, Hutzschenreuter and Kleindienst (2006) conclude that the field has achieved substantial progress and describe its "current intellectual landscape" (p. 710) along six perspectives: rational mechanistic, cognitive, upper echelon, middle management, organic, and micro. This study fits into the first of these perspectives and also reflects one of the future research agendas of previous reviews (i.e. Eisenhardt and Zbaracki's plea in 1992 for closer conceptual proximity between the constructs of decision-making and performance), the response to which by the academic community Hutzschenreuter and Kleindienst (2006) credits with accounting for "the advancement of the discipline" (p. 701).
A review of the literature over the past fifty years reveals the emergence of two broad schools of thought relating to the processes employed in making strategic decisions, viz. the 'rational-comprehensive' or 'synoptic formalism' school (Ansoff, 1965; Elbanna, 2006; Fredrickson, 1983 ) and the 'incremental-political' school (Quinn, 1980) . The rationality approach -historically linked to Harvard, the 'design school' -consists of a systematic, analytical, and formal process which prescriptively follows an ordered, linear route (Fahey, 1981; Simon, 1979) . Rationality is the use of information for the purpose of selecting a sensible alternative in the pursuit of one's goals (Hough and White, 2003) . It is concerned with the extent to which decision makers follow a systematic process in reaching carefully thought-out goals (Hitt and Tyler, 1991) . Under incrementalism, decisions are considered to 'emerge' along the lines of a 'building blocks' approach with consensus formation playing an important part (Markoczy, 2001; Wooldridge and Floyd, 1989) ; decisions come about through a process of iteration involving extensive lobbying, bargaining and debate (Quinn, 1980) . Formulation and implementation take place simultaneously; the means (alternatives) and the ends (goals) processes are intertwined (Fredrickson, 1983) . The incrementalist decision-maker breaks the problem down into sub-problems which are solved sequentially (Hunt, 1962) .
Contradictory findings have resulted from studies which have examined the relationships between environmental uncertainty and rational strategic decision making processes (e.g. Bourgeois and Eisenhardt, 1988; Fredrickson and Mitchell, 1984; Mitchell et al, 2011; Papadakis, 1998) . What these studies have in common, however, is a propensity to analyse the relationship from only one direction of influence, viz. from environmental uncertainty to rational strategic decision-making. Hence, there is a gap in our understanding of how rational processes can help strategists to manage uncertainty. This study attempts to rectify that situation not just in terms of the direction of influence but also by designing the conceptual model to ensure close proximity between rationality and performance, thereby providing a clearer picture of the relationship in responding to one of the items on Eisenhardt and Zbaracki's (1992) future research agenda.
somewhat risky ventures and is first to come up with 'proactive' innovations, beating competitors to the punch" (p. 770). This description is reasonably similar to Mintzberg's (1973) entrepreneurial organisations and to Miles and Snow's (1978) prospector firms. The top managers of such firms demonstrate these entrepreneurial attributes through their strategic decisions and operating management philosophy (Covin and Slevin, 1989; Simsek et al, 2010) . Between three and five of the dimensions of autonomy, innovativeness, competitive aggressiveness, risk-taking, and proactiveness have subsequently been used by researchers to measure the term 'entrepreneurial orientation', (including Covin and Slevin, 1989; Naman and Slevin, 1993; Richard et al, 2004; Slater et al, 2006) . Autonomy relates to the actions of individuals or teams in establishing new business concepts or visions (Lyon et al, 2000) , innovativeness reflects a firm's willingness to promote new ideas, novelty and creative solutions (Richard et al, 2004) , competitive aggressiveness is concerned with the intensity of the combative posture adopted by firms reacting to competitive trends and market demands (Lyon et al, 2000; Rauch et al, 2009 ), risk-taking concerns a firm's propensity to take business-related chances with regard to strategic actions when faced with uncertainty (Richard et al, 2004) , and proactiveness refers to a firm's initiative in seizing opportunities in the marketplace (Lumpkin and Dess, 2001) . As these dimensions vary independently, firms may exhibit relatively high levels of some and at the same time relatively low levels of others (Richard et al, 2004) . The three most commonly cited dimensions of entrepreneurial orientation -proactiveness, risk-taking and innovativeness -are used in this study (Covin and Wales, 2011) .
Links between entrepreneurial orientation and environmental uncertainty revolve around the notion that the presence of uncertainty is conducive to innovative activities (Jones and Butler, 1992; Knight, 1921) . The focus of past research in this interaction, however, exhibits a strong tendency to focus on how uncertainty influences entrepreneurial orientation (e.g. Russell and Russell, 1992) or how uncertainty combined with entrepreneurial orientation impacts on a dependent variable (e.g. Lumpkin and Dess, 2001 ), which leaves a literature gap in our understanding of the reverse directionality. The reason this gap is of importance stems from the potential of entrepreneurial approaches to afford decision-makers greater clarity and confidence in interpreting and managing perceived environmental uncertainty.
Organisation Structure
Mintzberg defined the structure of an organisation as "the sum total of the ways in which it divides its labor into distinct tasks and then achieves coordination among them" (Mintzberg, 1979: 2) . Others have discussed its enduring and persistent qualities by describing its dominant feature as "patterned regularity" (Ranson et al 1980: 1) . Formal structure is concerned with the documented, official relationships among firm members and informal structure describes the unofficial ones (Galan and Sanchez-Bueno, 2009; Mintzberg, 1979) . Sixty years ago, Weber proclaimed that the bureaucratic organisation structure, characterised by rigid division of activities, clearly defined roles and hierarchically organised authority, was technically superiority to all other forms (Weber, 1947) . Central to Weber's rationalisation of bureaucracy was the application and acceptance of impersonal rules (Child, 1972) .
Almost fifteen years after Weber (1947) , Burns and Stalker (1961) introduced the notion of two different types of structure, i.e. the mechanistic structure which is similar in features to Weber's bureaucracy and the organic structure which consists of more fluid and flexible working arrangements. Firms with mechanistic structures pursue centralised decision-making arrangements, strict enforcement of adherence to rules and procedures, rigid control over information content and flows, and carefully designed reporting relationships (Slevin and Covin, 1997) . Organic structures, on the other hand, reflect an organisation's emphasis on delegation, participation, creativity, openness and adaptability (Brouthers et al, 2000) .
Although numerous studies have been conducted which include the constructs of environmental uncertainty and organisation structure in their conceptual model (e.g. Brouthers et al, 2000; Sine et al, 2006) , there is a dearth of literature with regard to the role that organisation structure plays in shaping environmental uncertainty.
Hypotheses
The key hypotheses are developed by examining how the independent variables influence each of the four components of perceived environmental uncertainty. State certainty is concerned with assessing "how things are and how they are changing" (Naylor, 2004: 238) , often it involves the firm facing a radical, unpredictable change in its environmental context, e.g. economic regulation or privatisation (Cuervo-Cazurra, 2003) . Firms with a willingness to foster change and innovation may approach environmental uncertainty in a more confident and combative manner (Naman and Slevin, 1993) . Furthermore, the inclusive nature of the rational approach suggests a decentralised structure which in turn tends to be associated with the organic form. Hence: relationship with State certainty.
Effect uncertainty is an inability to predict the nature of the effect of a future state of the environment on the organisation (Buchko, 1994: 411) . Hence:
Hypothesis 2: Rationality, entrepreneurial orientation and organic organisation structure will have a positive relationship with Effect certainty.
Response uncertainty operates at the individual decision level and usually involves an immediate decision as a threat or opportunity may be imminent (Milliken, 1987) . Hence:
Hypothesis 3: Rationality, entrepreneurial orientation and organic organisation structure will have a positive relationship with Response certainty.
Having made a response, the organisation is now faced with the prospect of assessing its impact and hence is uncertain as to whether or not its response has had the desired effect:
Hypothesis 4: Rationality, entrepreneurial orientation and organic organisation structure will have a positive relationship with Outcome certainty.
Four additional variables were included in the research model to act as control variables on the basis of their potential influence on perceived environmental uncertainty, viz. organisation size (Goll and Rasheed, 1997) , performance (Agle et al, 2006; Elbanna and Child, 2007; Mani et al, 2007) , environmental heterogeneity (Wiklund and Shepherd, 2003) and resource dependence (Milliken, 1990 ) (see Figure 1 ).
Insert Figure 1-here
Methodology
The conceptual model developed for this research involved building up a picture of the relationships between the variables in a nested, integrated manner with perceived environmental uncertainty as the criterion variable (Figure 1 ). This model also positioned rationality in close proximity to performance (Eisenhardt and Zbaracki, 1992) . A survey instrument was utilised to test the hypotheses and the constructs were operationalised, in the main, on the basis of previous studies. The recent trends of commercialisation, privatisation and deregulation combined with the capital-intensive nature of the business make the European Airport Industry a particularly suitable candidate for the empirical component of this study. The unit of analysis therefore is at the organisational level (Dess and Rasheed, 1991) and the targeted respondent had to be familiar with both the external environment and the strategic decision-making processes of the organisation.
Measures
The approach taken reflects the examination of environmental certainty as a perceptual phenomenon, a property of organisation executives (Starbuck, 1976; Milliken, 1990) . Each type of certainty was measured independently and for each scale, a higher score means that the environment is more certain. Respondents were given a projected independent event relating to a specific change in the environment which is of considerable strategic importance to the senior management of all European airports, i.e. the projected doubling of demand within fifteen years. Hence, in line with Milliken's approach (1990) , an objective reality was used to stimulate perceptual responses (Shafman and Dean, 1991) . To assess the accuracy of this demand projection (state certainty), respondents were asked to indicate its likelihood of occurrence on a scale of 0% to 100% and then asked to indicate their level of confidence in this estimate. A similar composite ratings approach was used to measure the impact of this demand forecast (effect certainty) on each airport by asking each respondent for an estimate (0% to 100%) of the extent to which their airport would be affected by this growth followed by an indication of their certainty of this estimate (one-item, seven-point Likert scale similar to that used in state certainty measure above). This effect certainty score was then "weighted by factor for perceived magnitude of effect" (Milliken, 1990: 51) . Response certainty was measured by adapting Milliken's (1990) six-item, five-point scale and was found to have a Cronbach alpha coefficient of 0.69 when one item with a low item-total correlation was omitted. To measure the effectiveness of the response (outcome certainty), a new six-item, fivepoint scale was developed for this research. The items were designed to test how organisations determined if their responses to a change in the environment had the desired result.
Rationality of strategic decision-making processes was measured with a five-item scale adapted from Atuahene-Gima and Li (2004) who had in turn adapted it from Miller and colleagues (1998) . The wording was also influenced by Goll and Rasheed (1997) and included: "my airport explicitly emphasizes consideration of many different criteria before deciding on a specific course of action" using a five-point scale from 1 = strongly disagree to 5=strongly agree (α=0.88). Entrepreneurial orientation is an aggregate measure based on the three dimensions of innovation, risk-taking and acting proactively and was measured with the nine-item, seven-point scale used by Covin and Slevin (1989) and Richard and colleagues (2004) . The Cronbach alpha result was 0.87 (with one item deleted). The measure for organisation structure was based on the mechanistic/organic continuum of Burns and Stalker (1961) and was previously successfully used by Covin and Slevin (1989) , Slevin and Covin (1997) , and Brouthers and colleagues (2000) . A Cronbach alpha of 0.80 was recorded.
The overall average Cronbach alpha coefficient for the five multi-item measures (i.e. response certainty, outcome certainty, rational strategic decision-making, organisation structure and entrepreneurial orientation) used in this study is 0.77. This compares favourably with the mean result reported by Miller and Friesen and so "construct reliability therefore appeared to be very acceptable" (1982: 7).
The control variables were measured as follows; organisation size was assessed using the total number of passengers who used the airport in the previous year; for performance the average rate of growth in passenger numbers over the previous three years was used (Greve, 2011) , environmental heterogeneity was measured by identifying for each responding airport the market share of the two principal types of airline customer which airport managers deal with, i.e. full-service carriers and low-fare carriers (Barrett, 2004) , and resource dependence was measured as the difference between last year's passenger volume and capacity for each airport (Wan and Yiu, 2009 ).
Response Rate
The strategies deployed to increase response rates included topic salience and social network sponsorship (Cycyota and Harrison, 2006) . In order to establish that the data collected was of a sufficiently high quality to be used for deriving robust results, it was subjected to detailed analysis for nonresponse bias, common method variance, and normality. In addition, the validity of the data was also enhanced by emphasising the importance of the research to respondents, assuring confidentiality, and offering a copy of the main findings (Atuahene-Gima and Li, 2004). The number of completed questionnaires returned represented 98 individual airports from 29 European countries, a response rate of 24% on the basis of the target population (Hmieleske and Baron, 2009). In terms of size, the mean for responding airports was 5.1 million passengers (standard deviation of 8.3). Geographically, 64% of the 45 European countries were represented.
Findings
The results of this study provide good support for the broad thrust of its hypotheses (see Table 1 ).
Insert Table 1-here State certainty: a strong relationship was found between rational strategic decision-making and this component of perceived environmental uncertainty, thus providing partial support for Hypothesis 1. Effect certainty: organisation structure was found to be the most significant predictor of effect certainty, thus providing partial support for Hypothesis 2. Response certainty: no support was found for Hypothesis 3. Outcome certainty: A significant relationship was demonstrated between the two predictor variables of rationality and entrepreneurial orientation and outcome certainty, thus providing support for Hypothesis 4.
The explanatory power of the integrated research model, i.e. 42%, compares favourably with the results of similar studies (e.g. Elbanna and Child, 2007; Goll and Rasheed, 1997; Milliken, 1990) . The principal findings are that the decomposition of the construct of environmental uncertainty into four differentiable parts has been found to have methodological merit and the three predictor variables of rationality, entrepreneurial orientation and organisation structure have been shown to shape the four parts in different ways. Milliken's (1987 Milliken's ( , 1990 dis-aggregation of uncertainty into empirically distinct parts is supported. The positioning of perceived environmental uncertainty as the dependent variable sheds new light on its influencing variables and confirms its pivotal role in our understanding of strategic management.
Hence, the environmental interpretation process may involve top managers experiencing several different types of uncertainty which suggests that environmental uncertainty is a much more complex construct than its traditional, unidimensional role as a contingent variable would indicate.
Discussion
Although numerous previous studies have included the concepts of environmental uncertainty and rational strategic decision-making processes, none are strictly comparable with this research as here perceived environmental uncertainty is positioned as the dependent or criterion variable and is decomposed into four distinct parts. Hence, Goll and Rasheed (1997) for example found that environmental dynamism (corresponding to state uncertainty in its operationalisation) moderated the relationship between rationality and performance with no bivariate correlation between rationality and environmental dynamism. By contrast, this research finds a significant direct correlation between rationality and state certainty indicating that organisations that use rational strategic decision-making processes are more confident that they understand changing patterns in their external environment. Such high levels of confidence are associated with an analytical approach to decision-making, a strong entrepreneurial orientation and an organic organisation structure.
The suggestion from the result suggesting organisation structure as a predictor of effect uncertainty is that firms with organic structures are more certain of the impact that a particular environmental change will have on their organisation. Hence, as top-level managers are engaged in the judgemental task of determining the effect of an environmental threat or opportunity, decentralised structures will process the required information more efficiently. This is consistent with the findings of previous research suggesting that the characteristics of organisations can influence the environmental perception process (e.g. Leifer and Huber, 1977; Milliken, 1987 Milliken, , 1990 . The significant correlation identified between rationality and outcome certainty makes for interesting contrasts with the findings of Elbanna and Child's (2007; 2007a) analysis of Egyptian decision-making which demonstrated highly significant negative correlations between rationality and both environmental uncertainty (more closely connected with state and effect certainties in this study) and decision uncertainty (contains elements of both response and outcome certainties in this study) and a highly significant positive link with strategic decision effectiveness (operationalised relatively closely to outcome certainty in terms of generating desirable outcomes). This third finding corresponds most approximately with the result of this research. Elbanna and Child (2007) also found that performance moderated the rationality -effectiveness link which is consistent with this study (substituting outcome certainty for strategic decision effectiveness).
Conclusion
In summary, the results show that a fourth type of certainty can be meaningfully measured and added to the existing three-part framework, that the four types should be treated as separate constructs, and that rational strategic decision-making, entrepreneurial orientation and organic organisation structures are positively related to perceived environmental certainty. Moreover, these variables exert differing levels of influence at different stages of the interpretation process. Hence, as executives adapt the organisation to its environment, they may experience different types of uncertainty and such differences could be masked by the traditional adoption of an aggregated, unidimensional measure of perceived environmental uncertainty.
Managerial Implications
Top managers need to be conscious of the type of uncertainty which they are dealing with as different sources of uncertainty create different information processing demands. Moreover, the level of confidence associated with each type of uncertainty may differ according to the nature of the event. Thus, the process of environmental interpretation requires organisations to have the capacity to experience several different types of uncertainty related to several different types of events simultaneously as they attempt to achieve and maintain an organisation/environment fit. In addition, executives should be aware of the organisational characteristics which influence their management of the different types of uncertainty. Top managers, for example, may find that an analytical approach to strategic decision-making results in increased confidence in the process of identifying and understanding significant changes in the external environment. Finally, adopting a proactive, innovative and risk-taking approach will also increase executives' confidence that they can evaluate the extent to which the objectives of their responses to those environmental threats and opportunities are achieved.
Limitations
Although carefully designed, the interpretation of findings from this research should be informed by the following limitations. Firstly, the survey approach may not be as fine-grained as a case study approach (Eisenhardt, 1989) and the phenomena of interest may not be accurately captured by the perceptual self-report measures deployed (Elbanna and Child, 2007) . Secondly, the cross-sectional design used here is time dependent and makes causal relationships difficult to sustain (Hoque, 2004) , longitudinal studies, on the other hand, can greatly reduce the possibility of reverse-causality between the key variables (Goll and Rasheed, 1997) . Thirdly, the single pre-selected event used to measure uncertainty may not have adequately captured the external environment. As the industry had already been experiencing demand growth for some time and as all forecasts indicated more to come, the level of uncertainty associated with this particular element of the environment may have been much less than in the case of, for example, security or regulatory issues. Fourthly, a single respondent approach may not be representative of the company view and may result in systematic response bias (Ketokivi and Schroeder, 2004 ) but this must be considered in the context of the increasing difficulty involved in obtaining more than one response per firm, particularly at senior executive level (Cycyota and Harrison, 2006) .
Future Research
Although Milliken (1987; identified the need to disaggregate the concept of environmental uncertainty into distinct parts in order to clarify our understanding of its role in managing a business and this study sought to take the analysis a step further by extending the typology with the addition of a fourth, distinct component, perhaps the story does not end there? Might there be a fifth component entitled, for example, 'corrected response'. Moreover, although learning has previously been identified as an important component of the environmental interpretation process (e.g. Daft and Weick, 1984; Milliken, 1990) , measuring the feedback loop to assess exactly how the learning obtained from dealing with one significant environmental change manifests itself in identifying and addressing the next one could be a promising avenue for future research. 
